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A ABAYLS A8 TN X-F5 wet B2 77 STNL(FTSFH BRI 147180l Atk

s WA o] g HudeA AR AFRE] B} A o @29 g2 54 39 ¢ SA4S 2™
ojFol A& wateHl, 71BHoE FAHAREA B ¥ S AAFTL o Z Yol A Qo ith(Table 1). & oA
HxALS 3744 B 2ALE V1RO ST 3akd GA dutdo g Fdo HuHy e oluBAEFY T8
ZJAE7IR o8 AFS7H A7E Aw A8 A7 AFAAES TEE AolS HolA A}ARE, FehAl e
T 1997 490]lar o] F 2002 7E74A 9] FAES AR Aol Aol ws) wokth Al 3 3
oz e, FYFAHBEVE 1HLG~5109) A AHE 2R EFE eFstAth dFT A= 1549 9
o)At HETOEZANE 22 X FAYZZ 13 ROCSE A1 PCV (Procarbazine 180 mg on D1-10, CCNU 180 mg on
AR ERE

AYS FH BAEZA HELE A7]Q D1, VCR 2.0 mg on D1), 2¢] 9|4 Taxol, 7¢] 914 Temodal
1997\ 1€ 55 2002d 7974A19 33980 sl 247 (250~350 mg on D1~D5)°o] AFEE o™, A Aol A

oL

Table 1. Patient and Tumor Characteristics

High-dose group  Low-dose group Total p-value
Age 0~9 0 1 1 0.940
10~19 2 2 4
20~29 3 1 4
30~39 5 3 8
40~49 6 5 11
50~59 13 9 22
60~69 12 11 23
70~79 1 1 2
Sex M 29 16 45 0.965
F 13 17 30
KPS* 80~100 13 17 30 0.970
60~ <80 29 16 45
Multiplicity Single 37 27 63 0.653
>2 5 6 12
Tumor location Frontal 7 10 17 0.751
Parietal 15 8 23
Occipital 8 2 10
Temporal 7 10 17
Thalamic area 4 3 7
Other critical area 1 0 1
Extent of surgery Total or near total 17 (41%) 13 (39%) 30 (40%) 0.542
Subtotal 16 (38%) 14 (42%) 30 (40%)
Partial 3 (7%) 5 (15%) 8 (11%)
Biopsy 6 (14%) 1 (3%) 7 (9%)
Chemotherapy Yes 24 (57%) 12 (36%) 36 0.047
No 18 (43%) 21 (64%) 39
GTV' (cc) <40 6
~ <80 18
~ <150 9
~ <250 6
~ <350 3

+
*karnofsky performance status, gross tumor volume
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Table 2. The Relationship between Target Volume and Dose in High-dose Group

TD* (fs') 63 64 64.8 66 66.8 68.4 70 70.2
Pt. No (1.8) (2.0) (1.8) (2.0) (1.8) (1.8) (2.0) (1.8)
GTV (em) <40 6 2 1 2 1
~ <80 18 6 1 5 3 3
~ <150 9 3 2 1 3
~ <250 6 1 2 1 1 1
~ <350 3 2 1
CTV (ecm’) <150 5 1 1 2 1
~ <250 16 5 1 5 1 2 2
~ <350 9 3 2 3 1
~ <450 7 2 1 1 1 2
~ <550 4 1 2
~ <650 1 1

+ . .
*total dose, fraction size
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Fig. 1. Actuarial overall survival.
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Median progression free survival 11£0.95 months

High-dose group 12+1.59 months
Low-dose group 10+1.63 months
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o
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p value=0.0462

Survival time (months)

Fig. 2. Progression free survival.
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Table 3. Recurrence Analysis

HEBAEESIX| 2004;22(4):237 ~ 246

Table 5. Prognostic Factors

No. of patients TTP* oS
Progression 60 Univariate Age 0.0000 0.0003
No progression 12 analysis Sex 08114 09499
Unevaluable 3 KPS 0.0040  0.1098
Tumor location 0.0005 0.0000
Multiplicity 0.9016 0.9016
Extent of surgery 0.0001 0.0000
Total dose (each) 0.0000 0.0020
Table 4. Patterns of Failure Total dose
(group: 2D vs 3D) 0.0277 0.0313
High-dose ~ Low-dose Total Chemotherapy (CTx) 0.2240 0.2216
sroup group CTx regimen 0.5587 0.5307
Primary tumor bed 0 0 0 Multivariate Age 0.012 0.001
& its margin 28 (87.5%) 23 (821%) 51 (850%) analysis KPS 0.135 0.690
Out field brain 2 (6.3%) 3 (10.7%) 5 (8.3%) Tumor location 0.465 0421
CSSl::e((li(ieE;c))memngeal 6 (188%) 5 (17.9%) 11 (18.3%) Ez:i?tdgfsesurgery 0.000 0.000
Combined 4(125%) 1 (6% 5 (83%) (group: 2D vs 3D) 004 002
No 8 (19.0%) 4 (121%) 12 (16.0%)
*time to tumor progression, " actuarial overall survival
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Abstract

Radiation Dose-escalation Trial for Glioblastomas
with 3D-conformal Radiotherapy

Jae Ho Cho*", Chang Geol Lee*" | Kyoung Ju Kim*", Jino Bak*', Se Byeoung Lee*" ,
Sam Ju Cho*', Su Jung Shim*", Dok Hyun Yoon*" Jong Hee Chang*,
Tae Gon Kim', Dong Suk Kim’ and Chang Ok Suh*'

Departments of " Radiation Oncology and i Neurosurgery,
*Yonsei Cancer Center, Yonsei University College of Medicine, Seoul, Korea

Purpose: To investigate the effects of radiation dose-escalation on the treatment outcome, complications and
the other prognostic variables for glioblastoma patients treated with 3D-conformal radiotherapy (3D-CRT).
Materials and Methods: Between Jan 1997 and July 2002, a total of 75 patients with histologically proven
diagnosis of glioblastoma were analyzed. The patients who had a Karnofsky Performance Score (KPS) of 60
or higher, and received at least 50 Gy of radiation to the tumor bed were eligible. All the patients were divided
into two arms; Arm 1, the high-dose group was enrolled prospectively, and Arm 2, the low-dose group served
as a retrospective control. Arm 1 patients received 63~70 Gy (Median 66 Gy, fraction size 1.8~2 Gy) with
3D-conformal radiotherapy, and Arm 2 received 59.4 Gy or less (Median 59.4 Gy, fraction size 1.8 Gy) with
2D-conventional radiotherapy. The Gross Tumor Volume (GTV) was defined by the surgical margin and the
residual gross tumor on a contrast enhanced MRI. Surrounding edema was not included in the Clinical Target
Volume (CTV) in Arm 1, so as to reduce the risk of late radiation associated complications; whereas as in Arm
2 it was included. The overall survival and progression free survival times were calculated from the date of
surgery using the Kaplan-Meier method. The time to progression was measured with serial neurologic
examinations and MRI or CT scans after RT completion. Acute and late toxicities were evaluated using the
Radiation Therapy Oncology Group neurotoxicity scores.

Results: During the relatively short follow up period of 14 months, the median overall survival and progression
free survival times were 15+1.65 and 11%0.95 months, respectively. There was a significantly longer survival
time for the Arm 1 patients compared to those in Arm 2 (p=0.028). For Arm 1 patients, the median survival and
progression free survival times were 21+£5.03 and 12+1.59 months, respectively, while for Arm 2 patients they
were 14+0.94 and 10+1.63 months, respectively. Especially in terms of the 2-year survival rate, the high-dose
group showed a much better survival time than the low-dose group; 44.7% versus 19.2%. Upon univariate
analyses, age, performance status, location of tumor, extent of surgery, tumor volume and radiation dose group
were significant factors for survival. Multivariate analyses confirmed that the impact of radiation dose on survival
was independent of age, performance status, extent of surgery and target volume. During the follow-up period,
complications related directly with radiation, such as radionecrosis, has not been identified.
Conclusion: Using 3D-conformal radiotherapy, which is able to reduce the radiation dose to normal tissues
compared to 2D-conventional treatment, up to 70 Gy of radiation could be delivered to the GTV without
significant toxicity. As an approach to intensify local treatment, the radiation dose escalation through 3D-CRT
can be expected to increase the overall and progression free survival times for patients with glioblastomas.

Key Words: Glioblastoma, 3D-CRT, Dose escalation, Target volume
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